Nuclear power plays an important role in ensuring the security of electricity supplies in the EU. It combines ecological and economic attributes, i.e. reduces dependence on fossil fuels and helps to avoid huge amounts emissions of carbon dioxide to the atmosphere per annum. The biggest challenge for the EU's nuclear power industry is aging fleet of nuclear reactors. Therefore, if the EU wants to maintain the current potential of nuclear power, Member States must make significant investments in order to balance production capacities that will be lost due to closure of aging power plants. In the long term perspective to replace nuclear power with renewable energy would be counterproductive, because it would mean to maintain a large share of fossil fuels in the EU's energy balance.
NUCLEAR POWER IN THE EUROPEAN UNION
Nuclear energy has a significant share in the EU's energy balance, providing a high degree of energy security and helping to reduce concerns about electricity supplies security. It provides up to 26.9% of electricity production in the EU, and around 11% in the world (2014) 2 . The remaining part of the electricity is generated from burning of hydrocarbons (coal, gas, oil and renewable) 3 . In April 2016 there were operating 129 nuclear reactors (with a capacity of 120 GW) in 14 countries of the 28 EU Member States that were producing more than a quarter of the electricity in the EU, while only in one country -France, there were 58 reactors producing almost half of the EU's nuclear power.
Nuclear Fleet developed in stages from the decade of 60ties of the XX century, but the peak was in the 80s of the twentieth century (especially in France, Belgium, Germany, Sweden, Italy, and Great Britain). The slowdown period took place in 90ties of the last century after the Chernobyl disaster in the former USSR (1986), causing a decrease of nuclear energy popularity 4 . Since then, the installed capacity of nuclear power remains relatively
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T. Młynarski stable. Reactors are located mainly in Western Europe (in eight countries of the EU-15). In 2014, there were operating 112 units and two reactors were under construction: in Finland (Olkiluoto-3) and in France (Flamanville-3) 5 . The remaining blocks under construction are Mochovce-3 and Mochovce-4 in Slovakia (VVER-440/213 type) and Cernavoda-3 and Cernavoda-4 in Romania (CANDU-6 type). Advanced works for preparation build blocks take place in Temelin-3 and 4 (Czech Republic), and Hinkley Point C-1 & C-2 in the UK, Hinkley Point C-2 (EPR type) in the UK. New nuclear blocks are planned in the Czech Republic, Slovakia, Hungary, France, Bulgaria, Romania, Slovenia, and Poland. Also, Croatia is considering the construction of the nuclear power plant on its own territory (at the moment it has a 50% stake in the Slovenian Krsko nuclear power plant).
In the EU, we can distinguish among states supporters of the nuclear power (e.g. France, United Kingdom, Czech Republic, Hungary, Slovakia, Romania and Bulgaria) and those that maintain nuclear energy (Sweden), but do not plan new investments in nuclear installations (such as Belgium and Spain) or countries that decided to move away from this source of energy (Germany). The attitude of countries towards the development of the nuclear energy are very diverse, which comes from an influence of various factors including economic (in Europe the nuclear industry creates or supports an estimated 780.000 jobs), environmental, social, political and as well concerns for nuclear safety and security of electricity supplies 6 . Countries that do not have nuclear power and do not plan to install it include Austria (it buys electricity from nuclear power plants in the Czech Republic, Slovakia, Germany, and Switzerland), Denmark (it buys electricity from nuclear power plants in Sweden and Germany), Greece (it buys electricity from a nuclear power plant in Bulgaria), Italy (Italy imports large amounts of energy from the French and Swiss nuclear power plants, Italian nuclear energy program was terminated after the Chernobyl explosion and the national referendum November 1987), Ireland (imports electricity from British nuclear power plants), Portugal (imports electricity from the Spanish nuclear power plants ), Cyprus and Malta 7 . Initiation of the cooperation in the civilian nuclear energy sector at the European level has begun with the establishment under The Treaty establishing the European Atomic Energy Community (1957) by six countries (Belgium, France, Germany, Italy, Luxembourg and the Netherlands). In contrast to the European Community, the Euratom did not merge with the EU and retains its separate legal identity. The aim of the organization is a peaceful cooperation in the development of the nuclear technology, research and radiation safety standards among the Member States. A special function is performed by the Euratom Supply Agency (set up in 1960), which implements EU's policies related to supplies of nuclear materials, and is a party to purchase contracts and performs functions in nuclear energy research and development. In the EU uranium ore is mined in small quantities and con-sumed for domestic needs, therefore imports of primary uranium are almost 100% of needs. The main sources of uranium supplies are (2014) Kazakhstan (27%), Canada (17%), Russia (18%), Niger (15%) and Australia (13.5%) 8 . European nuclear industry covers all phases of the fuel cycle from uranium conversion (before enrichment) to the processing of the spent fuel, yet energy companies based on the principle of the free market, order various services in the field of conversion, enrichment and fuel production also outside of the EU. Uranium conversion is conducted in Comurhex plants in France (part of the group AREVA group), Springfields Fuels Ltd in the UK, NUKEM in Germany, and relatively small production capacity plant in Pitesti, Romania processing uranium for use the CANDU type reactors 9 . Uranium enrichment is completed in French plant Georges Besse II, and English-Dutch-German Urenco plants in Capenhurst,
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T. Młynarski Almelo, and Gronau (they provide approx. 70% of services in the EU) 10 . French Cogema La Hague plant deals with the whole process of production and processing of nuclear fuel including the recovery of uranium from spent fuel.
In the European Union, in particular, the Western Europe, there is a significant degree of interconnections of electricity transmission network (European electricity transmission infrastructure is 70% based in North -Western and South Europe -ranging from Portugal to Finland). It is expected that the electricity markets in the Czech Republic, Slovakia, Hungary, and Romania will soon be integrated with the rest of Europe. Poland is partially connected with the of the north-western region through the underwater line to Sweden. The possibility of integration of Italy depends on the success of the EU -Swiss negotiations regarding the connection of their power systems. The completion of the single energy market (IEM, internal energy market), including the electricity market, is the key to reliable electricity supplies in the pan-European dimension, including usage of that generated in nuclear power plants.
The EU has some of the most advanced legal and technical standards of nuclear safety in the world, which is an absolute priority for the European Commission. Following the accident at the Fukushima Daiichi nuclear safety standards were tightened even more especially in the control of radioactive waste and spent nuclear fuel and radiation protection, and also a comprehensive risk assessment (stress tests) of nuclear reactors were introduced.
TOPOGRAPHY OF NUCLEAR ENERGY IN THE EU MEMBER STATES PROPONENTS OF NUCLEAR ENERGY
France has the most developed nuclear programme, which makes them the world leader in building reactors, their servicing, and processing nuclear fuel. After the United States, France is placed second in term of the number of civilian nuclear reactors (58 reactors in 19 power plants operated by Electricité de France, EDF), and is the world's largest producer of energy in nuclear power plants in per capita terms, as well as the second, again after USA, in the total installed capacity (and the largest in the EU). Power plants are spread throughout the French territory, especially near large rivers or on the coast. Nuclear energy covers ca. 40% of the total energy consumption of the country, and has 76% share in electricity production (2014). Production and export of electricity is an important pillar of French economy conducive to offsetting the trade balance and job creation (estimated at 410,000 in the direct and indirect sectors) 11 . France is also one of the few countries in the world to reprocess spent nuclear fuel at the plant COGEMA in La Hague. French gained their experience in nuclear power during the research done on the military use of nuclear energy, and the oil crisis of 1973 caused the French government of Pierre Messmer to launch the industrial programme of nuclear power development on 6th March 1974, which aimed to make power production independent from external resources. This changed the energy situation of France, and the 1970s passed under the slogan "all-electric, all-nuclear" (tout électrique-tout nucléaire). President François Hollande announced the reduction nuclear energy in the mix from 75 to 50% in the energy balance of the country, although the main motive for this decision was the poor technical condition of the nuclear facilities, as almost half of the reactors within the next decade would enter the end of their operational term, which prevented a rather sudden shift from the technology at nearby future 12 .
Fig. 1. Nuclear energy in Europe
Source: Nuclear energy in the EU, European Nuclear Safety Regulators Group (ENSREG, http://www.ensreg.eu/members-glance/nuclear-eu.
A country which is currently planning the construction and intensive development of new nuclear power plants is the United Kingdom. In the first half of 2015, UK had 16 blocks working, producing over 17% of the electric power generated in the entire country. In the 1950s the power capabilities of the country were mostly based on coal -its share in electricity generation amounted to 99% 13 . As a departure from coal was apparent, mainly due to the increasing costs of mining but also have the negative impact on the environment, it was decided to develop nuclear energy. The first power plant unit was launched in 1956 in 202 T. Młynarski Calder Hall, and the next respectively one, two, and three years later. All nuclear power plants have been located on the seashore, as the condensate cooling system used seawater. British Energy is one of the largest producers of electricity in the UK. The British nuclear industry is self-sufficient in terms of conversion, enrichment, fuel production, processing, and disposal of waste. UK has all the facilities needed for the fuel cycle including processing plants. Britain as one of the few countries in the world who has both uranium enrichment plant at Capenhurst which uses centrifuge technology, and is included in the international URENCO consortium, as well as a plant producing uranium-plutonium MOX fuel plant at Sellafield 14 . Almost all the British civilian nuclear power facilities need to be replaced by 2023, however, the British government, in a document entitled The UK's Nuclear Future, states that nuclear energy will play a significant role in the energy mix, and the government will present its plans to adapt the nuclear industry in order for it to play a leading manufacturing role 15 . United Kingdom is planning to acquire about 16 GW of power from nuclear energy. Some of the reactors are operated by EDF Energywhich has obtained permission to build two new reactors atHinkley Point C(there are plans to construct four new reactors until 2030).
Nuclear power is under development also in Finland, whereas of 2015 there werefour nuclear units (delivering 34.6% of the electricity demand), and two more were under construction. The construction of the reactor in Olkiluoto was a part of the government's strategy to achieve the objective of a zero percent increase in emissions in comparison to 1990 under the Kyoto Protocol. No power from the OL3 unit forced Finland to use the ETS instrument to compensate for the greenhouse gases emitted in the country.
In Central-Eastern Europe, since 1950s, nuclear power has been developed on the basis of Soviet engineering solutions, and with the support of Soviet technicians. As a result, Slovakia operates four nuclear reactors, which produce more than half of the country's electricity (56.8%). In 1958, the Czechoslovak government first began construction of a nuclear There is only one nuclear power plant in Hungary, situated in Paks. It has four WWERs 440-213, and provides more than half of the electricity for domestic consumption (2014) 16 . The units were completed in the 1970s and 1980s as a result of interstate agreements with the Soviet Union, so the four units in Paks will have reached the end of their operation in 2012-2017. In November 2005 the Hungarian Parliament decided to extend the operation of the plant by another 20 years, for all four reactors (in 2030 they will have been working for 50 years) 17 . Additionally, in March 2009, the Hungarian parliament approved the construction of two additional reactors at Paks, which costs will be covered in 80% by a loan granted by Russia.
Romania uses nuclear technology to produce power, which amounts to almost 20% of electricity 18 . The first commercial nuclear power plant reactor in Romania was established in 1996, and a second one in May 2007. 32% of the electricity produced in Bulgaria is provided by two blocks of the Kozloduy power plant located 200 km Northwest of Sofia. The first commercial nuclear power plant reactor in Bulgaria became operational in 1974. Four of the six reactors was closed as a result of the EU accession agreement. The other two WWERs 1000 now have a license until 2017 and 2021 but the operator picked up efforts to prolong their activity from the current 30 to 50 years (it is possible to achieve a 10-year extension). The Bulgarian government strongly supports the development of nuclear energy, although financial issues constitute a significant limitation.
COUNTRIES DEPARTING FROM NUCLEAR ENERGY, OR MAINTAINING ITS SHARE IN THE ENERGY MIX
Resignation from nuclear power is not an easy thing, which is showcased by Sweden, which 25 years ago decided to phase out nuclear power. As a result of the referendum in 1980, the nuclear programme would be ended by 2010. However, in 1994, the government set up a commission, which submitted a report containing a statement that a complete elimination of nuclear energy by 2010 would be economically and ecologically impossible. In June 2010, the Swedish parliament decided (by two votes) to maintain its nuclear programme but new power plants might only be built, subject to the closing of the existing ones 19 . The country has ten operating nuclear blocks, which provide approx. 40% of domestic electricity (2014) 20 . Belgium and Spain are the countries who kept nuclear energy but without any plans for new investments. In the first one, nuclear power provides about half the electricity. In 2003, the Belgian Parliament passed a law prohibiting the construction of new reactors and shortening the life of currently working to 40 years, which meant in the case of changes in the energy policy, nuclear power plants will be shut down by 2025.
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Spain maintains seven reactors, although the country's moratorium on new plants announced by the government of Prime Minister Jose Luis Zapatero in April 2004, assuming a gradual withdrawal from nuclear energy for growth financing of the development of renewable energy sources. In 2011, the government has restricted the life of nuclear plants to 40 years, which means keeping nuclear power facilities until 2021. The future of nuclear energy in Spain is uncertain but the role of this source of energy was strengthened as a result of consistent high cost of subsidizing the development of renewable energy sources.
Among countries maintaining nuclear energy in the domestic energy balance without plans for its intensive development you can find Netherlands (one reactor at the power plant in Borssele received permission to operate to 2033), and Slovenia (37% of electricity demand), where there are plans to extend the life of the reactor built in 1981 to 2043.
An example of an EU Member State where anti-nuclear sentiments are very strong is Germany. Their main source of electricity is coal although renewable energy (wind, water, biomass, photovoltaics) is up 26%, while nuclear power provides only 15% (the same as much as wind and solar power -14.8% in 2014.). Nuclear energy is planned to eventually be replaced by renewable energy. German support for nuclear energy was very strong after the oil shock of 1974. The popularity of the idea of environmental responsibility propagated by numerous NGOs and the Green Party, as well as the resulting aversion to nuclear power, has grown in Germany since the early 1970s 21 . After the German reunification in 1990, all reactors designed by Soviet engineers were closed and dismantled for safety reasons, and the disaster at Fukushima-Daiichi accelerated the decision on the temporary closure of seven of the seventeen oldest active reactors (built before 1980). The government's decision to decommission all the reactors by 2022 was a response to the public concern and demonstrations against nuclear power in Germany. Germany entered the path of energy transition (Energiewende), becoming one of the biggest promoters of climate protection policy and the development of green technology but at the same time, transforming from an exporter to a net importer of electricity (using nuclear power plants in France, Belgium, the Netherlands, Switzerland, and the Czech Republic ).
NUCLEAR ENERGY AND THE FIGHT AGAINST CLIMATE CHANGE IN THE EU
Air pollution is a major environmental problem generated largely by the energy sector, hence, the global climate change reinforces the perspective of the development of nuclear power as a carbon-free energy source. There is a close link between greenhouse gas emissions (GHG) emissions and combatting climate change, as energy production is one of the most environmentally damaging industries. Given the growing demand for energy, the reduction of emissions from the energy sector will be crucial to mitigate the effects of global warming. Climate changes force to re-evaluate the current model of the global energy system, based on intensive use of fossil fuels, and transform it into a low-carbon economy, which promotes the popularization of nuclear energy, as a non-carbon power source.
The priorities of EU energy policy are: supply security (diversification) and decarbonisation of energy production. In view of the fact that 27% of the EU's electricity comes from nuclear power, and further 27% from renewable sources, the EU generates more than half its electricity with no greenhouse gas emissions. Nuclear energy is thus a proven source of low-carbon electricity and has an important role to play in achieving the goals of the climate and energy policy framework by 2030. The European potential for nuclear power to avoid emission ranges between 700 million tonnes of CO2 -if the share of nuclear were to be replaced by the current energy mix and 300 million tonnes of CO2 if nuclear power were to be replaced by gas 22 . The European Union is the leader in stopping climate change, and openly aspires to play the leadership role worldwide in this regard (the so-called "climate leadership"). The ambitious climate policy results in establishing very restrictive thresholds for the reduction of GHG emissions. The flagship instrument of the EU which obliged the Member States to adapt energy policy to the standards of low-carbon economy was the Climate &Energy Package adopted in 2008, which set a goal of reducing GHG emissions by at least 20% compared to 1990, and increased the share of energy produced from RES (from 8.5%) up to 20% of total energy consumption in the EU 23 . The new reduction thresholds were adopted at the European Council on 23 rd -24 th October 2014. The document established a new threshold limit for GHG emissions in the EU by 2030 at a 43% reduction to 1990 in sectors covered by the EU Emission Trading System (ETS), and planned increasing the share of renewables by 27% across the EU (not the Member States), at the same setting an objective to improve energy efficiency by 2030 24 . Adopting new reduction restriction meant, in fact, the EU had started walking the path defined by the Energy Roadmap 2050 from March 2011, which assumes the decarbonisation of the electricity sector (reduction of CO2 of ca. 96-99% in comparison to 1990) 25 . The EU promotes creating the economy with low coal consumption (low-carbon economy), narrowing the climate policy goals of reducing emissions of CO2 to cut back consumption of coal as an energy source. In practice, two noncarbon sources of electricity generation are preferred: renewable and nuclear energy, which consequently opens broad prospects for at least maintaining the significant role of nuclear energy in the EU's energy balance. The main policy instrument to tackle climate change in the EU has become the European Emissions Trading System (EU ETS), establishing emission limits at the level of companies, requiring them to buy permits to emit carbon dioxide within the arbitrarily set the limits of available emission allowances. 25 Energy Roadmap 2050, European Commission Staff Working Paper 2011.The document is considering, among others, scenario of 15%-20% share of electricity produced by nuclear energy in the middle of the XXI century.
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In October 2007, the European Parliament supported the development of nuclear energy as a necessary option for the EU energy 26 . Despite the fact the European Commission officially maintains a neutral stance towards nuclear power, in May 2008, the President of the EC at that time, José Manuel Barroso, speaking at the European Nuclear Forum in Prague, said that "nuclear energy can make a significant contribution to this battle against climate change" 27 . Barroso also recalled that energy from nuclear fission reactions has become one of the cheapest forms of energy production, and could prevent the European market from the devastating effects of fluctuations in oil prices. According to the EC, decarbonisation of the economy (by increasing the use of renewable energy sources and nuclear energy) will be a recipe for becoming independent from energy imports and diversifying the energy mix. Decarbonisation of the economy has become one of the main objectives of A Framework Strategy for a Resilient Energy Union with a Forward-Looking Climate Change Policy adopted by the EC in February 2015 28 . In this document, the EC notes that the transition to a low carbon economy offers great opportunities in terms of growth and employment. "New business sectors, new business models, and new job profiles will emerge. Technological leadership must be followed by the development of industrial production capabilities or technology supply chains across Europe" 29 . States supporting the development of nuclear power in March 2013 (United Kingdom, Bulgaria, Czech Republic, Finland, France, Hungary, Lithuania, Netherlands, Poland, Romania, Slovakia, and Spain) have joined forces to promote the importance of this source of energy in the EU's energy balance. In a joint ministerial statement on nuclear energy in Europe, they expressed the belief that nuclear energy can play an important role in the future energy mix with low carbon dioxide emissions in the EU, expressing the desire to continue with the implementation of low-carbon technologies 30 . The group of countries supporting nuclear power will, however, shrink after Brexit, as it will change the balance of nuclear policies in the EU, because Germany and other states (Belgium, Spain, Italy) had taken steps in recent years to reduce their reliance on atomic power 31 31 The UK nuclear industry is critically dependent on European goods and services in the nuclear supply chain. That's why leaving Euratom British nuclear industry becomes less competitive (the UK will increase its own nuclear costs) and will experience further delays in nuclear projects realisation. Brexit will also negatively impact the trading of electricity with the EU energy market. In 2015, UK was the net importer of electricity from France and the Netherlands composing 5.8% of the total electricity supply to the UK.
structures also means losing a powerful ally in the fight against global warming, because it can re-open the debate on the European climate goals by 2030, threatening dilution the European ambitions of GHG reduction 32 . For the UK Government nuclear industry has a strategic importance, and for this reason the government "will seek alternative arrangements" allowing to continue civil nuclear cooperation with the EU 33 . The policy of subsidizing green energy in many EU countries has caused protest of representatives of the nuclear power sector, who pointed out that this high-tech branch of the national economy, creates an opportunity for domestic companies to be the suppliers of products and services. Consequently, in July 2014, nine EU Member States (plus Slovenia), which have developed civil nuclear power industry, sent a letter to the EC demanding equal opportunities for nuclear energy in regards to other sources of low-carbon energy in the EU, so it can play a greater role in energy security, sustainable development, and the reduction of greenhouse gas emissions. "In our view, nuclear energy, for its physical and economic characteristics, is entitled to be treated as an indigenous source of energy with respect to energy security, having an important social and economic dimension... Nuclear power stations insofar as they are compliant with the highest safety standards, bring significant benefits to EU decarbonization, energy security and economic growth. In this respect, the European leadership in nuclear industry should be preserved… it is important that the market failures and the need to hedge against investment risks are accounted for in order to create the necessary market conditions for investment in new nuclear build projects in Europe. A technology neutral approach creating a level playing field for all low-emission sources is crucial" 34 .Therefore, it is extremely important to create equal conditions for the development of production technologies without GHG emissions.
European institutions are aware that tackling climate change by promoting low-carbon economy must take place in parallel with the harmonization of energy policies subjected to transformation and adjustment of economic policies, and the development of nuclear energy can facilitate breaking the connection between economic growth and increasing emissions. Due to the highly advanced age of European nuclear power facilities, one cannot expect that nuclear technology will be the recipe for total decarbonisation of the EU economy. This would require the development of a nuclear energy programme on a large scale. However, nuclear power can significantly help efforts to reduce greenhouse gas emissions, to support the emancipation of the import of energy resources, stimulate innovation economies of 208 T. Młynarski member countries, and act as a link in the transformation of energy before a significant increase in the share of renewables in the EU energy mix.
PROSPECTS FOR NUCLEAR ENERGY IN THE EU
Nuclear power output grows in all major regions of the world apart from Europe. The European Commission predicts a further decline in production capacity of nuclear power plants in the EU by 2025, taking into account the aging reactors and concurrent decisions of some Member States to discontinue use of the nuclear energy or reduce its share in the energy mix. It is estimated that more than 50 of the 129 reactors currently operating in the EU will be closed by 2025 35 , while Germany's decision to terminate its nuclear program and the new French legislation in terms of the energy transformation, will reduce the share of nuclear energy from 75% to 50% in electricity production, leading to drastic reduction of the EU's nuclear potential 36 . According to forecasts, this trend will be reversed in 2030, when new reactors are connected to the network. European Commission estimates that by 2050 EU's nuclear power plants generation capacity will rise slightly and remain at a constant level between 95 and 105 GWe (which can occur largely as a result of life extension of existing units). At the same time electricity demand increase is forecasted, therefore, the share of nuclear power plants in its generation in the EU will drop from the current 27% level to 20% 37 . Most of the 211 nuclear power plants in the EU was built in the years of 70-80ties of the twentieth century, causing the average age of nuclear reactors around 30 years. With a standard 40 year life of reactors that means that many units will need to be closed soon. It is estimated that by 2030, EU's nuclear power capacities lost as a result of the unit's closure (due to the end of its service life, or for political reasons) will outweigh the newfound capacities of new reactors. Therefore, a decrease of the current nuclear capacity of the EU (120 GWe) is expected.
In order to maintain nuclear power plants generating capacity between 95 and 105 GWe in the EU by 2050 and later further investments over the next 35 years. The energy system transformation in line with the strategy for the Energy Union will require significant investment in new power plants to replace most of the existing production capacity, estimated by the European Commission at 350 -450 billion euro 38 . The total investment in the nuclear fuel cycle (including lifetime extension of existing units, improving safety and waste disposal processes) in the period 2015-2050 is estimated at 650 to 760 billion euro 39 . In October 2015, the association of national organizations supporting nuclear power development and the nuclear industry in the EU -FORATOM, proposed the launch of 100 new nuclear reactors between 2025-2045, with a total capacity of 122 GW, which would allow to maintain the current nuclear power plants potential in 2050 40 . Restoration of 120 GW of nuclear capacity by 2050 means theoretically the construction of approx. 120 units over the next 35 years 41 . That's more than three per a year. Meanwhile, since 2000, only five new blocks have been completed in the EU. Both EU's and the global fleet of nuclear reactors gets older. So far as the world's most probable scenario is stagnation, or replacing closed units by new reactors in order to maintain the share of nuclear energy in the global energy mix at current levels, but in the EU itself it is rather foreseen a regress of nuclear of nuclear power. The future of nuclear energy could be improved by change in its classification within Kioto Protocol Clean Development Mechanism (CDM) thanks to the advantages it poses in reduction of CO2 emissions for the sake of the environment. So far, however, suppliers of civilian nuclear technology were unsuccessful in lobbying for recognition of nuclear power projects eligible under the CDM. Limited social acceptance in the EU and the lack of strong investment (only four reactors under construction in 2016, see. Tab. 1), caused that European nuclear energy industry only to a limited extent will help achieve energy -climate policy objectives by 2030.
CONCLUSIONS
Nuclear power plays an important role in ensuring the security of electricity supplies in the EU. It combines ecological and economic attributes, i.e. reduces dependence on fossil fuels and helps to avoid huge amounts emissions of carbon dioxide to the atmosphere per annum. Nuclear energy together with renewable energy supplies across the EU more than half of electricity from carbon free sources. The long-term alternative -allowing the reduction of greenhouse gas emissions are renewable energy sources of energy, however, nuclear power can serve as an intermediate solution in the energy transformation, serving as a quasidomestic energy source to provide competitive electricity prices, with no greenhouse gas emissions.
The different attitude of Member States to the development of nuclear energy is a result of the impact various factors including political-historical, economic, environmental, social ones, and as well connected to issues of nuclear safety and security of electricity supply. The biggest challenge for the EU's nuclear power industry is aging fleet of nuclear reactors. Therefore, if the EU wants to maintain the current potential of nuclear power, Member States must make significant investments in order to balance production capacities that will 39 Ibidem, s. 6-7. 40 FORATOM on PINC: maintaining nuclear's current capacity to reach EU energy goals 2050, October 2, 2015, http://www.foratom.org/newsfeeds/377-foratom-on-pinc-maintaining-nuclear-scurrent-capacity-to-reach-eu-energy-goals-2050.html (access: 8.05.2016); Nuclear Fission, SETIS magazine, No. 7, October 2014, https://setis.ec.europa.eu/system/files/Setis_magazine_07_ 2014_web_version.pdf (access: 8.05.2016). 41 New nuclear power plants are designed to operate for 60 years so they could produce electricity by the end of the twenty-first century.
be lost due to closure of aging power plants. Another issue are necessary investments in order to extend the life of some reactors, decommissioning activities and challenges of nuclear waste long-term storage.
In the long term perspective to replace nuclear power with renewable energy would be counterproductive, because it would mean to maintain a large share of fossil fuels in the EU's energy balance, which emit a lot of pollutants. Renewable energy sources can not be a substitute for nuclear power, if the EU intends to implement its ambitious climate targets. Renewable energy sources rather will not develop on such a scale to allow at the same time replacement of both: the fleet of nuclear reactors and conventional power plants. Therefore, nuclear power, being based on low-carbon technologies and significantly contributing to the security and diversification of supply should remain an important component of the EU's energy mix in the perspective of 2050 and beyond.
